INTRODUCTION {#sec1-1}
============

Cancer is one of the major threats to public health, especially in developing countries. The most common oral cancer is squamous cell carcinoma (SCC), accounting for more than 90% of the oral malignancies. Over the past few decades, despite several advances in surgery, radiotherapy, and chemotherapy, the five-year survival rate of oral SCC (OSCC) has not been significantly improved, ranging from 50% to 55%.\[[@ref1]\]

Premalignant oral lesions are benign lesions with morphologically modified tissue, which has a greater than normal risk of malignant transformation.\[[@ref1]\] Therefore, detection of potentially malignant oral lesions is an important challenge.\[[@ref2]\]

OSCC contains a rare subset of cancer cells with self-renewal ability, termed as cancer stem cells (CSCs). Due to low levels of cell division, these cells are resistant to chemotherapy.\[[@ref3]\] Thus, investigation of CSCs markers and targeting them selectively is the focus of many cancer researches. The use of biomarkers to investigate the disease in the early stages can lead to the development of preventive therapeutic approaches to control the disease in the primary phase.\[[@ref4]\] CD24 and CD44 as CSC markers are cell surface glycoproteins. CD44 is a multifunctional transmembrane glycoprotein expressed in many types of cancer. This marker interferes with intercellular binding, migration, and angiogenesis of cancer cells.\[[@ref5]\] The standard form of CD44 (CD44s) expression has been reported in head and neck SCCs.\[[@ref6]\] CD24 is a single-stranded 27 amino acid protein with glycosylation at the end of 0 and N and is bound by an anchor of glycosylphosphatidyl inositol to the extracellular matrix and outer membrane of the cell.\[[@ref7]\]

In OSCC, a small subgroup of CSCs expressing CD24 and CD44 contributes to the onset, maintenance, and extension of tumor growth, as well as angiogenesis.\[[@ref8]\] The purpose of this study was to evaluate of CD24 and CD44 expression in oral epithelial dysplasia (premalignant lesion) and OSCC to determine the role of these markers in the carcinogenesis process of oral mucosa.

MATERIALS AND METHODS {#sec1-2}
=====================

In this analytical-cross-sectional study, sixty samples including 45 OSCCs (20 low-grade and 25 high-grade) and 15 oral epithelial dysplasia specimens with clinical diagnosis of leukoplakia were retrieved from the archives of Oral and Maxillofacial Pathology Department of Mashhad Dental School. To have proper sample size with definite diagnosis of dysplasia, moderate to severe dysplastic samples were selected. Grade I and II OSCC samples were defined as low-grade OSCC and were compared to the high-grade tumors (Grade III). Slides were evaluated and confirmed histologically by two pathologists independently under a light microscope (Labomed, USA). On disagreement, final histopathological diagnosis was reached by a second reevaluation of the slides and by reevaluation of the histopathologic and operative reports. To investigate the expression of CD24 and CD44 genes in these specimens, 10 pieces of 5--10 μm of paraffin blocks were first prepared. Then, it was heated at 800 μL of xylene for 5 min. After that, 400 μl of absolute ethanol was added to it and centrifuged and its supernatant was discarded. RNA extraction was performed to do reverse-transcription technique on paraffin block tissues using the high pure RNA Paraffin Kit (Roche, Germany) according to the manufacturer\'s instructions. In the next step, using the Revert AidFirst Strand cDNA Synthesis Kit (Thermos Scientific, Germany), 200 ng RNA from the previous step was reverse transcribed with OligodT at 65°C for 5 min in a reaction volume of 20 μl, and cDNA was made from RNA. Subsequently, the cDNA was subjected to real-time quantitative reverse transcription polymerase chain reaction (q-RT-PCR) using the SYBR green real-time PCR Master Mix Kit (Thermos Scientific, Germany) and the 7500 fast real-time PCR system (Applied Biosystems, USA).

The sequence of primers used for PCR was:

β-actin: F-5\'-AGCGGGAAATCGTGCGTG-3\',

R-5\'-GGGTACATGGTGGTGCCG-3\'

CD44: F-5\'-CGGACACCATGGACAAGTTT-3\',

R-5\'-CCGTCCGAGAGATGCTGTAG-3\'

CD24: F-5\'-ACAGCCAGTCTCTTCGTGGT-3\',

R-5\'-CCTGTTTTTCCTTGCCACAT-3\'.

The PCR condition consisted of 10 min at 95°C with hot start enzyme activation, 45 cycles of denaturation for 15 s at 95°C, annealing for 1 min at 62°C, and extension for 30 S at a temperature of 72°C. Three normal tissues from three donors were used as control samples. It should be noted that two times the PCR was performed in this study. The ΔΔCT method was used for gene expression and also for RT-PCR analysis by considering CD24 and CD44 as target genes and beta actin as control gene \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].

![Amplification plot for CD24 and CD44 expression](DRJ-17-208-g001){#F1}
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For statistical analysis, SPSS software (SPSS Inc., Chicago, IL, version 16.0 for windows) was used. Kruskal-Wallis and Mann--Whitney U-test, Kendall, and Spearman statistical tests were used for comparison between groups, within groups and also for the relationship between two markers, respectively. The significance level was \<0.05 for all statistical tests.

RESULTS {#sec1-3}
=======

The samples were oral epithelial dysplasia (15 samples), low-grade OSCC (20 samples), and high-grade OSCC (25 samples). Statistical analysis between Grade I and Grade II OSCC did not show statistical difference. Therefore, Grade I and II OSCC samples were merged into low-grade OSCC and were compared to the high-grade tumors (Grade III).\[[@ref9]\] In the present study, the expression of two CSC markers -- CD24 and CD44 -- was studied in the three studied groups.

The expression of both genes based on cutoff point was reported as high expression and low expression. The frequency of CD24 and CD44 gene expression is presented in [Table 1](#T1){ref-type="table"}. Approximately, two-thirds of both markers were reported as high expression. There was no significant difference between studied groups in gene expression of CD24 and CD44 according to Kruskal--Wallis statistical test, whereas comparison within the groups (using Kendall statistical test) showed a significant difference in the distribution of the marker below and above the cutoff point (*P* \< 0.001, fold change ≥2).\[[@ref10]\]

###### 

CD24 and CD44 expression in the studied groups

  Sample                 *n* (%)     CD24        CD44                    
  ---------------------- ----------- ----------- ----------- ----------- -----------
  Epithelial dysplasia   15 (25)     5 (33.3)    10 (66.7)   5 (33.3)    10 (66.7)
  Low-grade SCC          20 (33.3)   7 (35)      13 (65)     7 (35)      13 (65)
  High-grade SCC         25 (41.7)   5 (20)      20 (80)     11 (44)     14 (56)
  Total                  60 (100)    17 (28.3)   43 (71.7)   23 (38.3)   37 (61.7)

SCC: Squamous cell carcinoma

In pairwise comparison of the groups, based on the gene expression of each marker, Mann--Whitney U-test did not find any significant relationship between the groups. Spearman\'s rank correlation coefficient test was performed to assess the association between CD24 and CD44 in the studied groups. As presented in [Table 2](#T2){ref-type="table"}, significant correlation was observed in all three groups. This correlation was more significant in OSCC groups (*P* \< 0.001).

###### 

Correlation of CD24 and CD44 in the studied groups

  Sample                 Correlation coefficient (*r*)   *P*
  ---------------------- ------------------------------- ---------
  Epithelial dysplasia   0.537                           0.037
  Low-grade SCC          0.713                           \<0.001
  High-grade SCC         0.682                           \<0.001

SCC: Squamous cell carcinoma

DISCUSSION {#sec1-4}
==========

SCC is the most common cancer of the oral cavity and may be preceded by dysplastic epithelial lesion. CSC hypothesis states that tumors like adult tissues arise from a small subpopulation of tumor cells with self-renewal ability. These cells have self-protection property and also an increased drug resistance capacity. Therefore, the limited success in available cancer treatment can be explained by inefficient elimination of these cells.\[[@ref3]\] CSCs are widely the focus of cancer researches to improve the overall survival (OS) of SCC patient.\[[@ref4]\] The purpose of this study was to evaluate CD24 and CD44 CSC markers in dysplastic epithelium as a premalignant lesion and OSCC. Association of CD24 and CD44 in cancer of breast, colorectal, and pancreas has been shown by previous studies. Therefore, in the present study, these two markers were simultaneously examined to provide a specific phenotype for carcinogenesis process in oral cavity.

In our previous study, the association of CD44 expression and clinicopathologic parameters of OSCC was investigated. Higher expression was reported in the OSCC with higher grade and stage, while a significant relationship between the CD44 immunoreactivity with gender, age, tumor site, and OS was not observed.\[[@ref11]\] However, Hema *et al*. showed that CD44s expression by tumor cells in OSCC significantly decreased with increasing grade. The highest CD44s expression was distinguished in the well-differentiated group, and the lowest expression was reported in the poorly differentiated group. Based on the results, they stated that decreasing the expression of CD44s in OSCC may result from reduced cell--cell or cell--matrix adhesion, which leads to the separation of cells. Therefore, the reduction of CD44 expression may be a marker of tumor invasion and high potential for metastasis.\[[@ref12]\]

In the study of de Moraes *et al*., the expression of stem cell markers in OSCC was evaluated immunohistochemically. They reported that CD44 was positive in 30 of 52 cases (57.7%) and CD24 was expressed in 44 of 50 cases (88%). Furthermore, 5-year cancer-specific survival rates for CD44− and CD44+ groups were also 74% and 38%, respectively. Although this difference was not statistically significant, they concluded that CD44+ cells are associated with poor survival.\[[@ref13]\] In this present study, q-RT-PCR method was used and also dysplasia was evaluated. CD24 and CD44 were expressed in 33 (73%) and 27 (60%) OSCC cases, respectively, which is in consistent with the above study with higher expression of CD24. The expression of both markers in dysplasia was also observed in 10 cases of 15 (66.6%).

In the study by Saleem *et al*., oral tongue SCC metastatic lymph nodes exhibited higher levels of CD44/CD24 expression and faster formation of cancer cell spheres by immunohistochemistry (IHC) compared to healthy lymph nodes and noncancerous hyperplastic lesions.\[[@ref14]\] In our study, the high expression of both markers in the primary SCC of the oral cavity was reported.

Abdulmajeed *et al*., evaluated various markers including CD24 and CD44 by IHC in normal tissue, dysplasia, and OSCC. The intensity of CD24 and CD44 expression in OSCC was higher than normal tissues. According to the results, they concluded that among the studied markers, CD24 is an effective marker to differentiate dysplasia and OSCC from normal tissue.\[[@ref15]\]

In the research by Ghuwalewala *et al*., performed on the oral cancer cell line with q-RT-PCR method, CD44 (high) CD24 (low) was reported as a feature of stem cell-like cells. Although some authors disagree with this finding and suggest that CD44 (high) CD24 (high) is a phenotype of these cells. They also stated that CD24 had a negative effect on cell migration and epithelial-to-mesenchymal transition and concluded CD44 (high) CD24 (high) is an intermediate stem cell population between CSC (stem-like CD44 high CD24 low) and non-CSC (nonstem-like CD44 low CD24 high).\[[@ref16][@ref17]\] As previously mentioned, we also evaluated dysplastic epithelium in our study. The expression of CSC markers was high in all samples (71.7% and 61.7% for CD24 and CD44, respectively). It should be noted that there was a significant association between two markers in all three groups with more significant relation in SCC groups (*P* \< 0.001).

Oliveira *et al*. suggested that CD44 immunostaining and the lack of immunoexpression of CD24 and CD44 along with clinicopathological features influence the prognosis of OSCC.\[[@ref5]\]

Todoroki*et al*. (2016) demonstrated that CD44 v3+/CD24+ cells (OSCC cell lines OSC20 and SAS) was the highest proportion compared to other phenotypes (CD44 v3+/CD24−, CD44 v3−/CD24− and CD44 v3−/CD24+), which was 52% and 48.2% for OSC20 and SAS, respectively.\[[@ref7]\] In general, the results showed that the cell population with CD44 v3+/CD24-phenotype exhibits cancer stem cell-like properties in the human OSCC cell line.\[[@ref7]\]

In breast cancer, CD44 (high) CD24 (low), and in pancreatic and colorectal cancer, CD44 (high) CD24 (high) has been reported by several studies.\[[@ref7][@ref18][@ref19]\] We examined the CD44 standard form (CD44s) in the present study, and in consistent with the above study, high expression of CD24 and CD44 markers was observed. Further studies seem to be necessary to confirm specific phenotype (CD44 high CD24 high) for CSCs of SCC and epithelial dysplasia of oral cavity.

CONCLUSION {#sec1-5}
==========

In the present study, high expression of CD24 and CD44 genes in OSCC and oral epithelial dysplasia was observed. This revealed the possibility of progression to malignancy in dysplastic lesions with high expression of CSC markers. Therefore, accurate examination of epithelial dysplasia seems to be of significant importance. Regarding a significant association of two markers, further studies are necessary to provide a specific phenotype (CD44 high CD24 high) in potentially malignant oral lesions and OSCC, such as those of other organs.
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